Fs 



(19) mft*Utf}ffim&&M 

(43) BRg^MB 
2002 *f 4 18 B (18.04.2002) 




PCT 



(io) mm^mm^ 
WO 02/30425 Al 



(51) SKmitttS 7 : A61K31/47, 31/40, 31/505, 31/22, 
31/191, 31/192, A61P 43/00, 13/12, 25/00, 27/02, 9/00, 
3/10, C07D 215/14, 239/42, 207/416 



(21) mwzam&^r: 

(22) mm&mB: 

(25) m&ftmcD^m: 

(26) mf&'£ffi<Dnm: 



PCT/JP01/08921 
2001 #10^11 B (11.10.2001) 



(30) 



(71) 



gfclf^-*: 
*#H 2000-31 1960 

2000 ^10 ^ 12 0 (12.10.2000) JP 

3*X®f*^^}± (NISSAN CHEMICAL INDUSTRIES, 
LTD.) [JP/JP]; T 101-0054 £5S£&^ftffl E#ffl88ST3 
T g 7#ifel Tokyo (JP). tB*att;5t£*± (KOWA COM- 
PANY, LTD.) [JP/JP]; T 460-8625 gSfl^^Mrli 4>E 
e3T@6S29^- Aichi (JP). 



(72) 
(75) 



*^#/tb8IAr*S^^^r0>^;: im^ffi (KITA- 
HARA, Masaki) [JP/JP]; t 349-0218 J§2UjU5*55fBa 
BBT**aWl470 B*ft*XW»**a 
3£3f F*3 Saitama(JP). *H * (SAITO, Yasushi) [JP/JP]; 
T260-0853 ^SI&^rri**E:g**2-4-22 Chiba(JP). 
&1S ~ffl5 (MORI, Seijiro) [JP/JP]; T 260-0004 



^mm^AEm^PTS-lOChiba^). ft* &(TAKE- 
MOTO, Minora) [JP/JP]; T 010-0966 ttffl &*kE rfijg 
ffiff«PBT14-2 Akita (JP). 2** Si (TAMAKI, Taro) 
[JP/JP]; T 158-0094 mS^mBa^E3Eil|4-3 8-7 Tokyo 
(JP). 

(74)ft^A:^ S*. ^-(HANABUSA, Tsuneo et al.); T 
101-0062 $SSf ft m E 4* E BtfpT* 1 T g 6# ts 33 
^<D*^^ XTBfig VttffVlSBrA Tokyo (JP). 

(81) J&^S (HFfy: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, 
TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) (ttk&)i ARIPO (GH, GH KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZW), 3-— => vT^W (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3-D V /Wfft 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



(54) Title: PREVENTIVES AND REMEDIES FOR COMPLICATIONS OF DIABETES 



<J (54) &w<d%w: mmm&m&^W) • %mm 



o 




(57) Abstract: Preventives and remedies for complications of di- 
abetes which contain as the active ingredients compounds repre- 
sented by the following general formula (1) or lactone derivatives 
COOM \l) thereof: (1) wherein R represents an organic group; X represents 

CH2CH2- or CH=CH-; and M represents hydrogen, C1.10 alkyl or 
a physiologically acceptable cationic group. These drugs are use- 
ful in preventing and treating complications of diabetes such as diabetic nephropathy, diabetic neuropathy, diabetic retinopathy and 
diabetic angiopathy. $%/fxtt& ' 7 Lcr 7 ^n^rf^- 
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(57) Sift: 

**9iwu mmffi&mm. mmm^nmm. mmmmmmm. mmm^^m 

OH OH 

(5£=K Rtt*«S«r*L,...Xtt-CH 2 CH,-**:l4-CH=CH-«r*U 
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ttPlii, 3-fc VJV-Co A (HMG-Co 

• ttaewKw-j- «. <f$fc*Myst£wiEt »«^tt#a«E, ^^t&njn^^ 
&%.htixv\z 0 msssLm^kmx^ wiio^f a 

Mrt^n^^^—tfC (PKC) Sr$SH£fbU 

^ -^n^^^^^^q^^xv^S^ (Cagliero E. . et al. : J. Clin. Invest., 82, 
735-738 (1988), Haneda M. et al. : Diabetologia, 34, 198-200 (1991),: Doi 
T. et al. : Proc. Natl. Acad. Sci. USA,. 89, 2873-2877 (1992)), *5£s ^ 

{Z^L^^tbtc (Takemoto M. et al. : Arterioscler. Thromb. Vase. Biol., 20, 
624-628 (2000) , Takemoto M. et al. : Ann. NY Acad. Sci. , 902, 357-363 

(2ooo)) 0 ^tibco^tfrb, mmtnftn&&m&5wzihmx%m-$-z>MifoH- 
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swe, ^m^t4w^, »^3Wtt#i&e, mmmmmmm, mmm^skwmmm 
<Dffimm&mm* s f'& • mm^n^mMxh^x^-^T^^^^n^nbt-r 

u*^ru~jv&f&m.wmu^, nmnmu, mmmmMs p^mmmnm. 
•wi&mfctD^m, mmmvffmfrftbtix^Za site, mmm^^f^^mm 
mm%r±ftm<DfrmiEmmx<D7 ^ ^o^m^m-tz - t&n&z 

t^•CV^S (Kitahara M. et al. : Jpn. J. Pharmacol., 77, 117-128 (1998) )„ 

ua*u ^^T^^^m^n^h\^m\^^x\^h^x\^t^± 0 

<5 o 

5/ M£ (+) -t?* {(3R, 5S, 6E) -7- [2-^^n/ot>-4- 

(1) xm&tl%4k&MX*&ZHMG-CoAWiKWm&WM&& J 3-l', 
^0$3 «£ t)«ilf-e©^r^ ^ >-m R N A^m*^^W^I¥lfl^f* Ufc. 

^oi^ 5£ (i) -e^^tb^^fe^fcf^coy^ ^^^-r^- 
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■T*fe*>x #3893 5£ (1) 

OH OH 
R. ^L^L^COOM C 1 ) 

* (SC«t», Rtt^PHfc2£«r5*U Xtt-CH 2 CH 2 -tfctt-CH = CH-^U 

i-) 

Uifm 3 n ^BfeSfebngb* ^77t*fc t) > £*lI§]2 (b) te, 

^ (1) T?*^*^***:***©?* hl^mt, HMG-CoAljcfi 
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f 4, 7 3 9, 0 7 3-%-&£tf3 — ny/<!fcW?mi 1 4, 0 2 7f;3-By/< 
#tffflK£i0B$& 3 6 7 , 8 9 5 * ; *SfttfSg 5 , 001, 2 5 5t, »4, 6 
13, 6 10t, 14, 8 5 1, 4 2 7*, 114, 7 5 5, 6 0 6 **5 J: 4 , 
808, 6 0 7^, §4, 751, 2 3 5f, ^4, 939, 15 9*, f|4, 
82 2, 7 9 9t,.l4, 8 0 4, 6 7 9^ |4, 8 7 6, 2 8 0*, Sg4, 
829, 0 8 1f, 14, 927, 8 5 1f, ^4, 588, 7 1 5 * ; *5 £TJ« 
F. G. Kathawala, Medical Research Reviews, 11, 121-146 (1991), 3 
-n5/^#^ttim^pg^3 0 4, 0 6 3^ 13 3 0, 0 5 7f*J:OT#fF 
f|5, 0 2 6, 7 0 8fi3M4, 8 6 8, 1 8 5^ ; 3-P y/s'#^fflfi^ 
Mi3 24, 3 4 7*; 3 - o j/^WFWM^M* 3 0 0, 2 7 8* ; *B#fr 
15; .0 1 3, 7 4 9f, ^5, 872, 1 3 0 *J3«J: t*J& 5 , 8 5 6, 3 3 6 
*, *H#ffrSg4, 2 3 1, 9 3 8t, *S#fFf£4, 444, 7 8 4*, *H 
#fFl|4, 3 4 6, 2 2 7*, *H#fFfg5, 3 5 4, 7 7 2 *, ^H^fFfl 5 , 
2 7 3, 9 9 5 *, ^H^fFfg 5 , 1 7 7, 0 8 0f, ^1^13, 9 8 3, 
14 0*, 0 #H#rFfl 2, 648, 897*. *@#fF|g 5 , 2 6 0, 44 0 
VMS Bioorganic & Medicinal Chemistry, 5, pp437, (1977) *3 «fc 0 2fc 
S#frf|2, 5 6 9, 7 4 6*, 3 - n y /^fFfjl 3 0 4 , 0 6 3*fc5VMi* 
H#fFm5, 8 5 6, 3 3 6*KHB**;ft/rV$. 

4#Kl, #B#»F|fU, 2 3 1, 9 3 8*1^0/^^?^ #BWiF#4, 
4 4 4, 7 8 4*^^^;?^, #H#fr^4, 3 4 6, 2 2 7*fcte 
•r?**-*^*** XW¥ff?M5, 3 5.4, 7 7 2^tt7;W^^f^3U 
H#fFlg5,. 2 7 3, 9 9 5TO7h;w^^fy^ ^B#HFM5, 177, 
0 8 0tt9:t!;/^^fy^, ^1^13, 9 8 3, HOWi^^^f 
SfcB^gflSW^, 6 4 8, 8 9 7*, *S#fFf| 5 , 2 6 0, 440 
*fo5VM£ Bioorganic & Medicinal Chemistry, 5, pp437, (1977) n 
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Wh^r/ %;V^VJ* (+) -7- [4- (4-7;^P7x = 

)V) - Q-y( y^ntVv- 2- (N-^f-/l'-N-^#^/l/7*=/l'7S>'tf 
IJ§5?V) - 5— f/U] - (3R, 5S) -^fc Fn^?/- (E) 

.,2, 5 6 9, 7 4 6^.3^^^30 4, 0 6 3 W2*H#fFjg 

5, 8 5 6, 3 3 6-J§-i;ifBifc&;ft/ri^, 

y v^K t°P n tr y s^k tr^ 9 n t° y tr y i^/K tr y ^ 

^^f-fc Kn-^-^^K p^^^, 7az=/^^y ^7ai=/K 37^1— 

iS^aS^^T^^, ^ttKnt7f;K -T^Ky/K fc°y t°y 
SS^vK t°d y^*3,J:U«^/ y/Vjo*j; D^^bV\ infe^^5t«> t Ko 
Cj-xoTMA'l (ML #0£$L *#t«r*tr)^ 7AW**/7^ 

v\ ^ tub os: (D ^&£frzfc&w<D&w¥mz.&mi,'&z>m.b u-r«, 
h y # a4sl # y 7^^©7/^ y &jt& v^t/!?^ 

±flE'fb^^l© c t 3 *e , b> P/***?^ 7"7^^f^ vw^*^ 

>\ yA>**9?-is* -fey^^f 1 ^ TF/w^^fy, n*^*^g^*5<J; 
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&*mmx\ xiznmvm^mmmisirizmteM, mm%k mmn. 
x-mm&M, mn%k wm, mmm, mm, ttftau mn, &m&k 

#2, 7 7 4, 0 3 7f % WO9 7/2 3 20 0fcfi*Sil5*ife-epH*i81 

TUftS**, »flf/i&A<0»£\ * (1) t*S*l«Mi:LTs 150. 0 1 
~100m g> #C0, l~10mg2r N 1 0 1 2 ISS^fSO tfS#f£ 

LV\, 

il#Jl (STZ) IMfjyy M^fefj^Mfe^ 

Mi-^f^yfymRNAiIg)WJ 
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^.f/m L (D^m-V^-M Isfc STZ 9 faM lkgfcfc!535mg U N 

>v^^1^fP^«^ {W^f^-frfV*/?? K) (DO. 5%%/V7$*r*/* 
■ f;l/t/Vo-^)tt (3mg/mL) 1 k g fofc. 9 lmL (3mg/k 

g) •T?ff^i/•X^ffiV^T5^lJ^P4g-^bfc 0 ^Of, 10 1Ill^J|C^i©lt 

©^&&M P Lfco ^2 0 1 M» i 9 ^JfiL bJk«^ 2 0 0 m g 

J»iHfflLfc„ — ^fiWia^'Sr I SOGEN (fn5fe^M) *HcT#y hn 
^^•^-Yif— Sr^VN-C^L t o t a 1 RNA^rttttiUfci„ #£>*bfct o 

t a 1 rnaiw y^p/V- /v^fflv^-ret^^^rfco ^oet^^K^ufc 

7 0 ^ y ^^-^gfc^ t, 7 0 %^ * 7 — fr*? - 8 0 °C-(?^# Lfc Q 

#btufct o t a 1 RNA^iV^, f 7 -tWn yr^ y^?r 

ffiVNfc^^-C^^^^^mRNA^WbfCo ip-fe., 7 0 % / — A- 
-e?£l§:£-£fc total RNA&1 5 0 0 0 UlteJciT^Oeti^^^s 
£Vfr&m.m£X&m& J £, ^1©TEI» (1 0mMM)«II-lm 
M-EDTAt) {C^bfCo #btbfc^(D 1 0 n L£9 9 0 ju LcDTEi^fj 
$n?^U 2§^£©2 6 0 nmM^MIriStS^tta 9 RNAM 
^tHbfCo — (1 0 u e) ©total RNA : 6 

/iD ^Jite-r^-^bbfci/y tf-3MJ— /V©4 0%7.MM (3. 5 ml), 0. 1 

M©NaHP0 4 i» (2. 4 n L) *3 .fc^S^ ^/V^yV*^^ K (11. 8 
ix L) £«1U 5 0°CT*liWLt o t a 1 RNA«:&tt$i2rfc. 
teJfrSJLfcH. ^©^(-5 0%^Uirn— 0. 4%/"nA7xy-/V^ 
-mt5 10mM!)yitM)!?AW (pH: 6. 8) £6. 3/(LS 
#PU 1. 5%T;#P-*<>VU£^Tm^I!>LfCo ^?£i-t£V\ 2 0X^ip 
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Att-^^UHHWR (ssc) &m\,^XTtfv— ^Wbt^ayJilCRN 
A^oj/f'f^tfc. t^nyll:2XSSCtM, ^$T?8 0°CK: 
MfiLRNA^^ n>-jg|tcH^{t;Lfc 0 pCRIIr OP^^-i^^Tt 
*^y^DNA|jt^Eco R- I $iJPS@#5lf-ei2] !9 WU ProbeQu 
a n t™G— 50Mi cro Columns (Amersham Pharmacia Biotech 
tfcffll) KXmmisfro ^fetLfc^^^^^^-DNABlf^^, red ip 
rime ™II (Amersham Pharmacia Biotech tfcM) X 3 2 PCTj Lfc^°n — zf& 

-M£<fc 5Wn vm^^L/c^n-^^Mfl^mb, NIH image 
&m\^X*:(Ds<l/ K3£^£fHllLfc 0 rtSitnyhn^RNAt tt 1 8 S 
t RNA (18S) 3rJSl\ ^(D^ K$U£J£f£ £ 9 3§?!*£^bfc„ tXr 

Stl^^T, OPNmRNA/1 8 SteN I H i m a g e fc± StHW»J:3£ 
<5< ^T^^^mRNA^y Mi 1 8 S t R N A^^ K3tt <t ©Jfc& 
*U *fe%iaWtt4r*0«-«^e>©|a**Sr*-t-. OPNmRNA/18 

s <om±. mm 3 09©¥*&±«flMi££«r*si-. 
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*1 















OPNmRNA/18S 




OPNmRNA/18S 






1.343 ±0.462 




2.400 ±1.345 






1.667±0.321 


-24.1 


2.433 ±0.929 


-1.4 




3.233±0.115 




3.200±0.361 






1.933 ±0.874* 


40.2 


1.300±0.781** 


59.4 



* : ttmm t <D^M^O)fc$i.m ; p=0. 016 
** : *NIS££ <0^m<Dm,m^ ; P=0. 036 
OPN : 3r*T*iS'y s 5~l' 



' hV^M^^'^7 5y b^*3VNT^ 1. 3 4 3 *»b 3 . 2 3 3 *3.fct/2 . 40 
' 0^?>3: 2 0'0fcJh#Lfc o tf^^^^^^/W^^Xf^ ' y'b©** 
' . : *5 «fc ^i&fllR-C <D**T*"$i"f- ^jGffi (#* 1.66 7*5«fcT*2. 4 3 3) \Z . » 

ft^yf ymRNAMtH* 1 • 9 3 3 (Plf$: 4 0. 2%) *3 J:tJ« 1 . 
3 0 0 : 5 9 . 4%) ^£^#*C<ST £*tft 0 

1 0 %4=JI^J^lfiL^ (F B S : BioWhittaker *#is^=—^ (10 0 0 

mg/L) ^/I^y ^/Wgifi (DMEM) fC5°/oC0 2 , 3 7 °C# 
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lK&tcV 1. 5mL<DFB ^^(Dm^m^W^WkX-Z bK 4 8 BfP^ig^ b 
i£«_h?f&|I]i|XLfc 0 ^O— 5tft (0. 5~lmL) t^ftcDO. 1 4MtSv 
5 0 mM h V *m&MmWL ( p H 7 . 4 )' U f^Mtflli¥ift b 5 

0 t fc H-T t V EAEt;Vo-^ ; DE 5 2 (Whatman *± 
M) lB#F^4'C^T^fP^it#U, ^T^tf^^ 6 £ 
DE 5 2{C®*£-frfc 0 

tJl'jjT'h^? 4%OSDS, 5mM©EDTA, 2 0%©^!)tn- 

/V*5j:tf0. 0 1 %£>;/p A7x/ %^~fZ> 0. 2Mf!)^Ml 

fffft (pH6. 8) ^6 0jaLttU 5^ 9 5 0 CtCTiP»Sbfc 0 

jg*i>U ^tf>±?ff (30/iL) ^1 0%SDS7}fyT^ y/VT 

— ^^3.%^Jk?fT^5>-^^rTB S-T (0. 2%Tw e e n- 2 

h y *mm±m.-&m.*.) *kxi mm^±mm^t^ mmmmx 1/1000 

Ufc^^^^^^^^i/feift (MPIIIB 1 0 x ; American Research 

products #m). mm^x i B#ras» ufco $ e> m 3 % >-^mr 

B S -T\ZLX 1/5 0 0 0 id#3^bfcM#r7lMf^/^dr^^— <JS^tt^ 1> ^ 

1 g Gtt#**«f»teT lB^SiLfcf, TB S-TT?»ia»5#-bfc. ECL T 
M (Amersham Pharmacia Biotech #M) %%^fciki£ftyt&XMZ7 *f /l^-MCT^ 
m bfco K£>5£^&N I H image j£"CfH8!J Lfc 

±|B^DalJ^^fc o ^^^^^^^/V^!7Afc■oV^-C«0 (^-flB) N 0. 0 3*3 J; 
tfO. 3/iM©|f|, £fcT WW^^^-^^OV^TteO mm), 0. 3*5«fc 
3 n M^m^X^t^tin^ fro 
MMM 2 (D&^z&m 1 ^-r o 

Ull (a) ^^^^?fy^;^7AMT*ONIH image 

^xti-^iabfc^^^^^^s&^^K^^L, mi (b) te, m*K 
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7F/W^^fy|ggt'©NIH ima g e tCTftSU Vtc^-^T^-^^^m 

7?y KWim^mmmm ( 5 ~ 1 0 raft) 6 ^mm? h % 10 % 

FB S^ffi^^ (10 0 Omg/L) DMEMtCT 5 %CO 2 , 3 7*0 

(8 M m) joit^/^fc^^^n^m (i o o jum) &m;DnLfcm*&±t&^s#& 

;> x. 4 8 H#F^ig* Lfc 0 1 5tfofc H. 5mL©FBS #^*CC)|^i§llfe^S#m^ 
£ h \Z. 4 8 m$&m Ufc 0 

i&^l — M'tt*Ufc«£rI SOGENi:*}C^WXU 

^mRNAA&iliJjfeLfcc 

0)J2 ilU«l^m^»j^^L, r^^^ny^^fcj; 9 ;<}-;*^;^-*K^:f- 
llli 3 O^^rEI 2 i^-To 

H) 2 (a) tt, ifE^Ho^-g-Kl&ttS, NIH ima g eiaSffflC 
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^-3< ^^^-jK^VmRNA^^KSi^i: 1 8 S t RNA/^ K§&S?fc©Jfc 
^fc0 2 (b) «\ JblB<DHo^^^*5JtS, NIH imaged 

^oT, 5* (l) -C«§tu5^4feW: % *5rH:*lf£#H£W£ % tt&tfS&ft&j^ 
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1. 5£ (1) 

6h oh 

. Si... 

Rfct^MX^U X«-CH 2 CH 2 -^fc|4-CH = CH-^t, 

■f) • '"V; ;f V : . 

2. R^^K!i;K >-7*— /K fc° y e^/K t° n n b* y f 9 N / a t° 

y i>/K ^ y t° y ^/k t° y 5: tr^ ^ V /K t°n y a* s 4 5; y /k 

^yM^/K ^r/y/K -t-^^/K ^^r-y-t Knt7^ % a^F-V/K 

3. 5£ (1) -C^^tV^^Sl^ P^^^^V, /7^^fV, ^V>* 

i/£fcfi ( + ) -tT-X {(3R, 5S; ; 6.E) -7- [2-^n7nt>-4 

- (4-7/Vt07x=/l/) -3-^/!J/P] : -3 (i 5-7tKP^-6-^ 
7°x>-^} — *;^7A-e*»5, ; ^J»^2.f^olt«0^H^^|& • ?&»J 0 

4 . ss; ( i ) -est £ ft 5 <{b# ( + )Jf-^f^. H ( 3 r, .5 s , 6 e) - 7 

- 0^0 C4— ^/W^ci 7*^) -3-^r/U/W] -3, 
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